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(57) [Abstract] 

[Problems to be Solved by the Invention] 

clothing etc which becomes dirty ultrasonic cleaning device 
of miniature and low electricity consumption which can wash 
easily with general household is offered. 

[Means to Solve the Problems] 

equipment main body 2 it is provided in ascent and descent 
movable vis-a-vis thereverse side strike plate 30, elastic 
component 41 lies between between equipment main body 2 
side andreverse side strike plate 30 side, energization is done 
in direction where equipment main body 2 and reverse side 
strike plate 30 leave mutually due to this elastic component 
41 . 

Because of this, it places item being cleaned in upper surface 
of reverse side strike plate 30, equipment main body 2 resist 
to repulsive force of elastic component 41, tip of the 
ultrasonic horn it can contact item being cleaned by fact that it 
falls. 

In addition, cleaning efficiency there is action which 
improves, it raises the cleaning effect making use of 
ultrasonic vibration part of low electricity consumption, is 
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possible densely withreverse side strike plate 30 by making 
constitution which connects thereverse side strike plate 30 to 
equipment main body 2. 

Because of this, ultrasonic cleaning device of domestic where 
washing performance is goodwith miniature can be 
actualized. 
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[Claim(s)] 
[Claim 1] 

equipment main body being connected, ultrasonic oscillator 
and ultrasonic horn to have ultrasonic vibration part which 
becomes, item being cleaned contacting, in ultrasonic 
cleaning device which washes item being cleaned in tip of 
aforementioned ultrasonic horn, 

In order for aforementioned equipment main body and reverse 
side strike plate tobecome relatively positionable, with state 
which is provided as one unit,arranges aforementioned item 
being cleaned in said reverse side strike plate andbetween 
equipment main body tip of aforementioned ultrasonic horn is 
contactpossible in said item being cleaned and ultrasonic 
cleaning device which densely is madefeature. 

[Claim 2] 

Aforementioned equipment main body and aforementioned 
reverse side strike plate through connector, it is supported, 
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ultrasonic cleaning device which is statedin Claim 1 which 
aforementioned connector does movable unrestrictedly and 
densely makes feature. 

[Claim 3] 

ultrasonic cleaning device which is stated in Claim 1 or Claim 
2 where aforementionedreverse side strike plate, has mesh 
structure or porous structure and densely makesfeature. 

[Claim 4] 

Aforementioned connector becomes in aforementioned 
reverse side strike plate and support shaft section which 
supports aforementioned equipment main body in rotational 
freedom, ultrasonic cleaning device which is stated in any of 
Claim 1 through Claim 3 where in aforementioned support 
shaft section elastic component which energizationis done has 
been mounted aforementioned reverse side strike plate and 
theaforementioned equipment main body in direction which is 
estranged mutually anddensely makes feature. 

[Claim 5] 

Aforementioned equipment main body is provided in ascent 
and descent movable vis-a-vis aforementioned reverse side 
strike plate, ultrasonic cleaning devicewhich is stated in any 
of Claim 1 through Claim 3 where elastic component lies 
betweenbetween aforementioned equipment main body side 
and aforementioned reverse side strike plate side, energization 
is done in direction where aforementioned equipment main 
body and aforementioned reverse side strike plate leave 
mutually and dueto said elastic component densely makes 
feature. 

[Claim 6] 

ultrasonic cleaning device which is stated in any of Claim 1 to 
Claim 5 where the spacer lies between between 
aforementioned reverse side strike plate andaforementioned 
equipment main body , maintains clearance between tip of 
theaforementioned item being cleaned and aforementioned 
ultrasonic horn and densely makesfeature. 

[Claim 7] 

When applying tip of aforementioned ultrasonic horn to 
theaforementioned reverse side strike plate, ultrasonic 
cleaning device which is stated in any of Claim 1 through 
Claim 6 where surface area a of aforementioned ultrasonic 
horn tip andratio of projected surface area b of 
aforementioned reverse side strike plate are and,0.7 <b/a 

[Claim 8] 

As for aforementioned equipment main body, as it is driven 
by electric powerof 8 W or less, battery drive is possible and 
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[0005] 



ultrasonic cleaning device which is statedin any of Claim 1 
through Claim 7 which densely is made feature. 

[Description of the Invention] 
[0001] 



[Technological Field of Invention] 



this invention regards ultrasonic cleaning device of domestic 
which washes for example woven article and fiber product 
etc. 

[0002] 
[Prior Art] 

Until recently, pigmented spot pulling out equipment which is 
disclosed in the Japan Unexamined Patent Publication Showa 
49-125691 disclosure as technology which washes fiber 
product etc making use of ultrasonic vibration.is known. 

This pigmented spot pulling out equipment becomes, having 
case which absorbsto ultrasound generating part and inside, in 
order to press shutter where the small hole of plural is formed 
by case top wall, closes small hole in the bottom surface of 
this case top wall, it is something which is constituted. 

[0003] 

As other Prior Art, those which are disclosed in Japan 
Unexamined Patent Publication Hei 10-328472 disclosure are 
known. 

This Prior Art with state which soaks item being cleaned 
(fiber product etc) in washing liquid.inserting also oscillator 
in washing liquid, as propagation it does ultrasonic vibration 
which occurs with ultrasonic vibrator in item being cleaned, 
reflecting ultrasonic vibration withvibrating deflector which it 
arranges under item being cleaned, is somethingwhich it tries 
to remove soiling etc which deposits in item being cleaned. 

[0004] 

[Problems to be Solved by the Invention] 

But, as for washing equipment which uses ultrasound which is 
disclosed in the Japan Unexamined Patent Publication Showa 
49-125691 disclosure and Japan Unexamined Patent 
Publication Hei 10-328472 disclosure which were inscribed, 
case which absorbs the washing liquid and washing vessel etc 
which inserts washing equipment being necessary .because 
equipment entirety is large scale ones, as site is taken, 
handling wasdifficult, utilization with general household 
difficult. 

[0005] 
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In addition, in this kind of ultrasonic cleaning device, will be 
obtained when itdoes, that large detergency high voltage is 
needed, because of that thosewhere ultrasonic oscillator is 
large were necessary. 

Because of this, power supply and ultrasound generating part 
became considerable weight, handling was inconvenient 
actually. 

[0006] 

Then, objective of this invention, as effect of ultrasonic 
cleaning fully isshown, miniature and safety, is to offer 
convenient ultrasonic cleaning device to use with household 
with light weight. 

[0007] 

[Means to Solve the Problems] 

this invention, equipment main body being connected, 
ultrasonic oscillator and ultrasonic horn has the ultrasonic 
vibration part which becomes, in order aforementioned 
equipment main body and reverseside strike plate for relative 
positioning to become possible item being cleaned contacting, 
in ultrasonic cleaning device which washes item being 
cleaned in tip of theaforementioned ultrasonic horn, as one 
unit providing, With state which arranges aforementioned 
item being cleaned on said reverse side strike plate tip of 
aforementioned ultrasonic horn is contactpossible in said item 
being cleaned, densely it makes feature. 

[0008] 

With this invention of this kind of constitution, in order 
equipment main body relatively for movement to become 
possible vis-a-vis reverse side strike plate, because it is 
provided as one unit, arranging item being cleaned on 
thereverse side strike plate, by fact that you bring close 
equipment main body toreverse side strike plate side, tip of 
ultrasonic horn ultrasonic cleaning is possiblewith state which 
maintains contact or specified distance at item being cleaned. 

As for item being cleaned, because it is arranged with state 
which isstabilized on reverse side strike plate, operation of 
ultrasonic cleaning becomeseasy. 

Furthermore, item being cleaned does ultrasonic cleaning of 
wide range by reverseside strike plate and fact that it moves 
between tip of ultrasonic hom alongside surface of reverse 
side strike plate, it is possible densely. 

Because of this, because surface area where reverse side strike 
plate itself islarge is not required, washing equipment entirety 
miniaturization is done, it is possibledensely, does handling 
simply it is possible densely. 
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In addition, because it has reverse side strike plate, chloasma 
which isremoved from item being cleaned due to high speed 
vibration which is transmittedfrom tip of ultrasonic horn does 
redeposition, it can prevent densely. 

[0009] 

[Embodiment of the Invention] 

You explain below, on basis of each embodiment which 
shows detailsof ultrasonic cleaning device which relates to 
this invention in drawing. 

[0010] 

(embodiment 1 ) Figure 1 is side view which shows 
embodiment 1 of ultrasonic cleaning devicewhich relates to 
this invention. 

ultrasonic cleaning device 1 of this embodiment, has elastic 
component 41 which energization is donefor guide rod 40 in 
order equipment main body 2 and reverse side strike plate 30 
and the equipment main body 2 and reverse side strike plate 
30 relative positioning to do and directionwhere equipment 
main body 2 and reverse side strike plate 30 leave. 

[0011] 

First, you explain making use of Figure 2 concerning 
constitutionof equipment main body 2. 

As shown in Figure 2, equipment main body 2 has casing 5 of 
approximate cylinder whichbecomes vibrating part cover 4 
and synthetic resin which surround ultrasonic vibration part 3 
and the ultrasonic vibration part 3. 

[0012] 

As for equipment main body 2, as shown in Figure 2, light 
emitting diode 9 battery holder 6 and the drive circuit part 7 
and switch part 8 and as drive verification lamp etc it isbuilt 
in to casing 5. 

In addition, back cover 10 which is plugged has been 
mounted battery holder 6 in rear end (upper end ) of casing 5. 

On one hand, ultrasonic vibration part 3 is supported in front 
end (bottom end ) of casing 5. 

In addition, front end of casing 5 is formed by cylindrical, 
vibrating part cover 4 which was inscribed is done screw-in. 

Furthermore, support arm 23 which is extended to side 
direction is provided asone unit in side part of casing 5. 

[0013] 
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ultrasonic vibration part 3 is supported, through flange 
material 13 to front end opening opening 1 1 of casing 5. 

ultrasonic vibration part 3, connecting piezoelectric body 
14,15, consists of front part ultrasonic horn 18 of specified 
length dimension which is connected to front endface of 
ultrasonic oscillator 16 of Langevin type whichbecomes and 
rear part ultrasonic horn 17 and ultrasonic oscillator 16 which 
are connected to rear end surface of this ultrasonic oscillator 
16. 

These rear part ultrasonic horn 17 and front part ultrasonic 
horn 18 are divided on front and back of ultrasonic oscillator 
16,but ultrasonic horn is formed by having both. 

It is formed with metal which is easy to convey vibration 
inorder rear part ultrasonic horn 17 and front part ultrasonic 
horn 18 change vibration of ultrasonic oscillator 16 
intospecific frequency, to make vibration strong. 

In addition, front part ultrasonic horn 18 is set, in order from 
front end of casing 5 protruding to do to forward direction. 

Furthermore, unshown electrode is connected by piezoelectric 
body 14,15 , has reached thepoint where electric power can be 
supplied from power supply. 

[0014] 

Furthermore, position where flange material 13 in ultrasonic 
vibration part 3 regarding this embodiment 1, is installed, at 
position where paragraphof vibration exists, is set to front side 
of piezoelectric body 15 concretely. 

With this embodiment, this way holding structure where 
amount of decay of ultrasonic vibration islittle by supporting 
position where it hits against paragraphof vibration of 
ultrasonic horn, can be acquired. 

[0015] 

Next, you explain concerning constitution of vibrating part 
cover 4. 

From rear part 4A of vibrating part cover 4, in order to 
surround front part ultrasonic horn 18 which the protruding is 
done from casing 5, in order to surround cover part 20 and the 
cover part 20 which were formed, gripping part 21 which was 
formed is provided in the front side . 

outer diameter size of cover part 20 is set in order gradually to 
become shortdestined for lower. 

In order for cross section shape to do almost item being 
cleaned guide ring part 22 of round lap, it is formed in 
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opening edge 20 A of end of cover part 20. 

With edge surface and vibrating part cover 4 of front end 
opening opening 1 1 of casing 5, clamping doing flange 
material 13 and, rear part 4A of vibrating part cover 4 by the 
screw-in doing in front end of casing 5, it has reached point 
whereyou keep ultrasonic vibration part 3. 

Furthermore, as shown in Figure 2, front part ultrasonic horn 
18 has become structure which with noncontact , ultrasonic 
vibration of front part ultrasonic horn 18 attenuation is 
difficult tobe done item being cleaned guide ring part 22 and 
cover part 20 which surround this. 

[0016] 

Next, you explain concerning reverse side strike plate 30. 

Reverse side strike plate 30, as shown in Figure 3, those 
which formed the metal in mesh has used those which are 
processed in round shape or rectangle shape. 

This reverse side strike plate 30 # is set to microscopic mesh 
structure of range 5 - 2400. 

In addition, as for strength of reverse side strike plate 30, 0.03 
- 15 g/mm 2 (Value which applied 1 - 500 g on 33 mm 2 ), as 
for thickness dimension with thickness dimension of extent 
which does notobstruct workability, 1 - 20 mm are desirable 
concretely. 

Furthermore, with this embodiment 1, reverse side strike plate 
30 of kind of metallic which is shown in Figure 3 was used, 
but as shown in Figure 4,making use of reverse side strike 
plate 30A of porous which becomes the for example synthetic 
resin and ceramic it is good. 

In addition, it is not illustrated. As for morphological form 
where glove is mounted is locked in reverseside strike plate 
workability improves. 

[0017] 

This kind of reverse side strike plate 30 is locked to specified 
position of base 31. 

In this base 31„ washing liquid discharge slot 31 A in order to 
remove washing liquid which passesreverse side strike plate 
30 is formed inside domain where reverseside strike plate 30 
is mounted. 

In addition, guide rod 40 which was inscribed is installed in 
base 31 . 

In addition, end of support arm 23 is engaged to slideable to 
the up/down direction in guide rod 40 . 

In addition, elastic component (coil spring ) 41 lies between 
between support arm 23 and the base 31 , has reached point 
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where energization it does support arm 23 destined for 
upward direction. 

Because of this, equipment main body 2 it falls to reverse side 
strike plate 30 side, resistto applied force of elastic component 
41, support arm 23 it is necessary to push by thehand to 
lower. 

In addition, to set equipment main body 2 away from reverse 
side strike plate 30, from support arm 23 or equipment main 
body 2 hand just is released has reached pointwhere it leaves 
to automatic due to applied force of elastic component 41. 

Furthermore, symbol 42 in Figure 1 is stopper part material 
whichprevents fact that support arm 23 separates from guide 
rod 40. 

[0018] 

In addition, with this embodiment 1, when applying tip of 
front part ultrasonic horn 18 toreverse side strike plate 30, in 
order surface area a of ultrasonic horn 18 tip and ratio of 
projected surface area b of reverse side strike plate 30, 0.7 
<b/a 

[0019] 

Furthermore, with this embodiment, spring member was used 
as elastic component 41, but the plate spring % coil springs 
which was formed with material which possesses elastic 
effect of the metak rubber, plastic etc in addition various 
elastic component can be used. 

[0020] 

You explained above, concerning constitution of ultrasonic 
cleaning device 1 of this embodiment 1, but next you explain 
concerning operating method and action &operation of this 
ultrasonic cleaning device 1 . 

[0021] 

When you wash for example clothing making use of 
ultrasonic cleaning device 1 of this embodiment,arranging 
clothing etc which is a item being cleaned on reverse side 
strike plate 30,f ailing equipment main body 2 or support arm 
23 of ultrasonic cleaning device 1 by hand bypushing to 
lower, tip of front part ultrasonic horn 18 it can contact item 
being cleaned. 

With this state, ultrasonic vibration part 3 can be driven by 
designating switch part 8 as on. 

Furthermore, item being cleaned, once, soaking in washing 
liquid, may make washing liquid include and, it is possible to 
supply washing liquid on occasion whilewashing. 
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As for ultrasonic vibration with end face 18A of front part 
ultrasonic horn 18, through washing liquid, the propagation 
doing on fabric aspect, it removes soiling and pigmented spot 
densely it becomes possible. 

[0022] 

This time, washing liquid which removes soiling and 
pigmented spot from the microscopic mesh hole of reverse 
side strike plate 30 arrives to back side of thereverse side 
strike plate 30, inside washing liquid discharge slot 31 A 
which was formed to base 31 flowing, is discharged to outside 
of base 31. 

[0023] 

In addition, you can wash by moving item being cleaned on 
reverse side strike plate 30, item being cleaned over broad 
range. 

After washing ended, equipment main body 2 rises in 
automatic by releasing thehand from equipment main body 2 
or support arm 23, with repulsive force of elastic component 
41. 

worker item being cleaned alongside upper surface of reverse 
side strike plate 30 ifshould have been moved, this time 
because there is a state which rose.movement operation of 
item being cleaned interferes densely is not a equipment main 
body 2. 

Because of this, efficiency of cleaning operation it can 
improve with the this embodiment 1. 

[0024] 

By way, regarding this embodiment 1, battery which is stored 
up in the battery holder 6 as power supply was used, but in 
addition providing for example power supply jack section, 
connecting external power supply to this, also it is possible to 
use. 

In addition, linkage support arm 23 and switch part 8 also it is 
possible todo. 

[0025] 

Next, you explain concerning evaluation result of cleaning 
effect which was donemaking use of ultrasonic cleaning 
device 1 of this embodiment 1. 

[0026] 

measurement method is soaked in water fabric which was 
washed making useof this ultrasonic cleaning device 1 
making use of sample piece which pollutes the fabric of 
cotton of white with mud, when and, fabric which is soaked in 
water measured when you washed with ultrasonic cleaning 
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device which does not use reverse side strike plate 30. 

Washing, while pouring water of 10 cc, measured washing 
time. 

Furthermore, it set washing range of fabric to 40 X 40 mm at 
timeof this measuring. 

After washing, after administering water wash, drying, you 
applied the iron. 

After that, light reflection ratio (Minolta Co. Ltd. (DB 
69-055-5156 ) make reflectometer of CM-3500d using ) was 
measured. 

With this measurement, one where light reflection ratio is 
high detergency ishigh, it shows densely. 

[0027] 

First, it made output 8 W, frequency 30 KHz in ultrasonic 
oscillator 16 which becomes the piezoelectric body 14,15. 

Result, as shown in below-mentioned Table 1, with when 
thereverse side strike plate 30 is not used 52.0% reflectivity 
(cleaning rate ), with when ultrasonic cleaning device 1 which 
possesses reverse side strike plate 30 is used was 
53.6%reflectivity. 

[0028] 

Here, (reflectivity of reflectivity- soiled cloth after washing) / 
you display cleaning rate, with (reflectivity of 
reflectivity-soiled cloth of original fabric ) X 100, it is 
possibledensely. 

As a result, it becomes something where extent cleaning rate 
where the reflectivity after washing is high is high. 

Whether or not cleaning rate had been attached 1% by fact 
that itchanges, soiling, extent which stops understanding, 
especiallydifference occurs at time of high cleaning rate, 
when being a new article,becomes feeling which is similar. 

[0029] 

Next, making use of cylinder bolt-tightening Langevin 
oscillator which possesses diameter of 15 mm result of 
measuring those which use cylindrical bolt-tightening 
Langevin oscillator which possesses the diameter of 6.5 mm 
in equipment which was inscribed, with output 8 W. 
frequency 50 KHz and, in equipment which was inscribed 
result of measuring inoutput 8 W, frequency 60 KHz is 
shown in Table 1. 

[0030] 
[Table 1] 
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As inscribed, when frequency is 60 KHz, with when reverse 
side strike plate 30 is not used 48.2% reflectivity (degree of 
cleaning and correlation it does. ), with when ultrasonic 
cleaning device 1 whichpossesses reverse side strike plate 30 
is used it was 49.7% reflectivity. 

This way, by fact that reverse side strike plate 30 is used, 
cleaning effect becomes high, understands densely. 

In addition, as for washing time, when reverse side strike 
plate 30 is usedvis-a-vis when reverse side strike plate 30 is 
not used being 1 minute, with30 second , can shorten washing 
time to half understood densely. 

[0031] 

(embodiment 2 ) Figure 5 and Figure 6 has shown 
embodiment 2 of ultrasonic cleaning device which relates to 
this invention. 

Furthermore, constitution of ultrasonic vibration part in this 
embodiment 2 because to the embodiment 1 which was 
inscribed it is similar abbreviates explanation. 

ultrasonic cleaning device 50 of this embodiment 2 end of 
equipment main body 5 1 and below havingreverse side strike 
plate 52, arm 53 is constitution which with the support shaft 
54 is supported in rotational freedom. 

equipment main body 51 becomes horn holder 56 which 
bending is done being provided in integral vis-a-vis arm part 
55, and this arm part 55 which have drive circuit 7 and battery 
holder 6, ultrasonic vibration part 3 is arranged in tip of horn 
holder 56. 

In addition, spring piece as elastic component which stands up 
in inclination destined for arm part 55 59 is provided in 
vicinity of support shaft 54 in thelower arm 53. 

[0032] 

On one hand, lower arm 53 consists of base 58 which 
supports the bending part 57 and reverse side strike plate 52. 

Reverse side strike plate 52 and end face of front part 
ultrasonic horn of equipment main body 51 whichare 
supported in arm part 53, way it shows in Figure 5, in order 
the both way mutually proximity it does with support shaft 54 
as support point, when rotation doing, to contact, having been 
located and being set. 
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[0033] 

With this embodiment 2, with state which is shown in Figure 
5, item being cleaned lying between between equipment horn 
51 and reverse side strike plate 52 , you wash,it is possible 
densely. 

In this case, it has arm part 55 and base 58 by hand, it does 
the ultrasonic cleaning with state which item being cleaned A 
clamping is done. 

Because of this, in order energization to be done to 
directionwhere equipment main body 2 and lower arm 53 
leave mutually, it makes theconstitution which provides 
elastic component in support shaft 54 it is desirabledensely. 

Adjusts distance between equipment main body 2 and reverse 
side strike plate 52 byloosening power which it has by hand 
by making this kind ofconstitution, densely to be possible, 
movement of item being cleaned A becomeseasy. 

[0034] 

use form which is shown in Figure 5 is suitable when fabric or 
other periphery whichis a item being cleaned A is washed, 
when center etc of fabric where surface area is large is 
washed, as shown in Figure 6, with state which opens 
equipment main body 51 and lower arm 53 can use. 

In this case, while pressing tip of equipment main body 5 1 to 
item being cleaned A, byfact that it moves, it does ultrasonic 
cleaning of wide range, densely itbecomes possible. 

[0035] 

(embodiment 3 ) Next, constitution of embodiment 3 of 
ultrasonic cleaning device which relatesto this invention 
making use of Figure 7 is explained. 

[0036] 

As shown in Figure 7, ultrasonic cleaning device 60 of this 
embodiment has had theconstitution which is almost similar 
to embodiment 2 which was inscribed. 

ultrasonic cleaning device 60, below having equipment main 
body 61 and reverse side strike plate 62,end of arm 63 under 
arm 63 and equipment main body 6K is theconstitution 
which with support shaft 64 is supported in rotational 
freedom. 

equipment main body 61 becomes horn holder 66 which 
bending is done being provided in integral vis-a-vis arm part 
65, and this arm part 65 which have drive circuit 7 and battery 
holder 6, ultrasonic vibration part 3 is arranged in tip of horn 
holder 66. 
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In addition, in vicinity of support shaft 54, elastic component 
which energizationis done is provided in direction which 
expands arm part 65 and thelower arm 63 . 

Furthermore, lower arm 63 consists of base 68 which supports 
the bending part 67 and reverse side strike plate 62. 

In end of horn holder 66 of equipment main body 61, spacer 
66A which protruding isdone is formed in end and same 
extent of front part ultrasonic horn 18. 

Figure 8 is enlargement side surface explanatory diagram 
which shows positional relationship of front part ultrasonic 
horn 18 and spacer 66A for reverse side strike plate 62. 

[0037] 

Way it shows in Figure 8, as for end of front part ultrasonic 
horn 18 in order with spacer 66A to contact reverse side strike 
plate 62, fact that contact of end of front part ultrasonic horn 
18 becomes too strong vis-a-vis fabric which isa item being 
cleaned which is mounted on reverse side strike plate 62 can 
be prevented. 

As a result, in order end of front part ultrasonic horn 18 to 
contact with theappropriate pushing pressure vis-a-vis fabric, 
it sets densely it to bepossible, satisfactory washing becomes 
possible. 

Furthermore, Figure 9 has shown modified example of 
embodiment 3. 

With this modified example, because it has made spacer 66B 
which protruding is donefrom end of front part ultrasonic 
horn 18, in order for end of front part ultrasonic horn 18 
directly not to contact fabric, is possible. 

Because of this, while supplying washing liquid, when it does 
ultrasonic cleaning, itcan guarantee space where washing 
liquid lies between between front part ultrasonic horn 18 and 
fabric . 

[0038] 

In addition, Figure 10 has shown other modified example of 
embodiment 3. 

With this modified example, spring piece end of horn holder 
66 as elastic component of character shape difficult 70 is 
installed. 

When and, spring piece 70, end of front part ultrasonic horn 
18, per reverse sidecontacting fabric which is mounted in 
sheet 62, energization ithas done in direction which expands 
arm part 65 and lower arm 63 . 

Because of this, fact that contact of end of front part 
ultrasonic horn 18 becomes too strong vis-a-vis fabric is 
prevented. 
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[0039] 

You explained above, concerning embodiment 1 -embodiment 
3, but this invention is notsomething which is limited in this, 
various modifications which areannexed to gist of constitution 
are possible. 

for example with embodiment 1 and embodiment 2 which 
were inscribed, thosewhich process metal in mesh as reverse 
side strike plate 30,52,62 wereused, but it is possible as 
reverse side strike plate of porous structure whichbecomes 
synthetic resin and ceramic. 

Furthermore, when metal is used as material of reverse side 
strike plate, for example stainless steel or other way material 
which is strong in corrosion is used.it is desirable densely. 

[0040] 

In addition, with embodiment 1 which was inscribed, it is a 
drive of the ultrasonic cleaning device and a constitution 
which stops by operating switch 8 appropriately,, but when 
falling, ultrasonic vibration part 3 is driven equipment main 
body 2, when equipment main body 2 rising, in order to stop 
drive, is possible as theconstitution which has limit switch etc. 

[0041] 

[Effects of the Invention] 

As been clear from explanation above, according to invention 
whichis stated in Claim 1, in order for equipment main body 
and reverse side strike plate to move relatively, because it is 
connected as one unit, it cancontact item being cleaned which 
places tip of ultrasonic horn of equipment main body 
inreverse side strike plate easily and securely. 

Because of this, as operability of equipment main body it 
improves, cleaning effect itcan improve with reverse side 
strike plate . 

In addition, because case which absorbs washing liquid and 
washing vessel etc which inserts washing equipment is not a 
necessity, miniaturization is possible equipment entirety. 

[0042] 

In order connector unrestrictedly movable to do according to 
theinvention which is stated in Claim 2, in addition to Effect 
of Invention whichis stated in Claim 1, equipment main body 
and reverse side strike plate proximity and it can be estranged 
unrestrictedly. 

[0043] 

Because reverse side strike plate is mesh structure or porous 
structure according toinvention which is stated in Claim 3, in 
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addition to Effect of Invention which is stated in Claim 1 and 
Claim 2 , washing liquid which is supplied from the front side 
of reverse side strike plate passing by inside reverse side 
strike plate, it can discharge to back side or side surface. 

Because of this, washing liquid residence does in surface of 
reverseside strike plate, be able to prevent densely, there is an 
effect whichraises cleaning efficiency. 

[0044] 

By fact that equipment main body and reverse side strike plate 
in order to beestranged mutually, energization are done 
according to inventionwhich is stated in Claim 4, in addition 
to Effect of Invention which is statedin Claim 1 -Claim 3 , 
with elastic component , tip of ultrasonic horn of equipment 
main body contacts item being cleaned strongly densely 
preventing, cleaning efficiency it canimprove. 

[0045] 

According to invention which is stated in Claim 5, because 
the equipment main body with ascent and descent movable, 
energization it is done indirection where equipment main 
body and reverse side strike plate leavemutually due to elastic 
component vis-a-vis reverse side strike plate, when the 
equipment main body after falling, stops washing at one time 
to reverse side strike plate side and/or ends, equipment main 
body is set away from reverse side strike plate easily, it to be 
possible densely, workability it can improve. 

[0046] 

According to invention which is stated in Claim 6, 
theappropriate space it lies between between equipment main 
body and reverseside strike plate densely it to be possible, 
cleaning effect is raised, it ispossible densely. 

[0047] 

There is an effect which raises cleaning efficiency of 
ultrasonic horn according toinvention which is stated in Claim 
7, by converting surface area of end face of ultrasonic horn 
appropriately. 

[0048] 

According to invention which is stated in Claim 8, as you 
canuse with low electricity consumption, because battery 
drive is possible, raising portability, there is an effect which 
raises convenience in cleaning operation. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a side view which shows embodiment 1 of ultrasonic 
cleaning device which relatesto this invention. 
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[Figure 2] 



It is a sectional view of principal part of equipment main body 
in ultrasonic cleaning deviceof embodiment 1. 

[Figure 3) 

It is a oblique view of reverse side strike plate which is used 
for ultrasonic cleaning device of embodiment 1. 

[Figure 4] 

It is a enlarged explanatory diagram which shows other 
example of reverse side strike plate. 

[Figure 5] 

It is a side view which shows use example of embodiment 2 
of ultrasonic cleaning devicewhich relates to this invention. 

[Figure 6] 

It is a side view which shows other use example of ultrasonic 
cleaning device of the embodiment 2. 

[Figure 7] 

It is a side view which shows embodiment 3 of ultrasonic 
cleaning device which relatesto this invention. 

[Figure 8] 

It is a enlarged side view of principal part of embodiment 2. 
[Figure 9] 

It is a enlarged side view of principal part which shows 
modified example of the embodiment 2. 

[Figure 10] 

It is a enlarged side view of principal part which shows other 
modified example of the embodiment 2. 

[Figure 11] 

It is a enlarged side view of principal part which shows other 
modified example of the embodiment 2. 

[Explanation of Symbols in Drawings] 
1 

ultrasonic cleaning device 
18 

front part ultrasonic horn 
18 A 
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end face 
2 

equipment main body 
23 

support arm 
3 

ultrasonic vibration part 
30 

Reverse side strike plate 
30 A 

Reverse side strike plate 
31 

base 
4 

vibrating part cover 
40 

guide rod 
41 

elastic component 
5 

casing 
50 

ultrasonic cleaning device 
51 

equipment main body 
52 

Reverse side strike plate 
53 

Lower arm 
59 
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elastic component 
62 

Reverse side strike plate 
63 

Lower arm 
69 

elastic component 
[Figure 3] 
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[Figure 4] 




[Figure 5] 
[Figure 1] 
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[Figure 7] 



IE 8] [Figure 8] 



IS 9] [Figure 9] 
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